Dilute solutions of histamine in water and plasma were given 140-to 38,000-rad doses of pulsed mixed gamma-neutron radiation. Histamine activity of the solutions was bioassayed using guinea pig ileum. Inactivation of the histamine in water was apparent at doses of 2000 rads or more; 1.5 jug/ml of histamine in water were completely inactivated by 17,300 rads, 3.0 /ig/ml required 33,000 rads. Different concentrations of histamine (1.5 to 2.7 jig/ml) receiving the same dose of radiation (17,300 rads) clearly showed an inverse relation between concentration and inactivation. Histamine in plasma showed less than 10 percent inactivation even at the highest dose used, 38,000 rads.
All aspects of investigative programs involving the use of laboratory animals sponsored by DoD components are conducted according to the principles enunciated in the "Guide for Laboratory Animal Facilities and Care", prepared by the National Academy of Sciences -National Research Council. which counteract the effects of histamine.
The objective of this experiment was to determine in vitro if pulsed mixed gamma-neutron radiation could inactivate histamine to an extent that the less pronounced hemodynamic effects observed in monkeys following very high doses of radiation might be explained.
II. METHODS
Histamine dihydrochloride* concentrations of 1,5 to 3.0/ig/ml (as the base) in distilled pyrogen-free water or in pig plasma were given 140 to 38,000 rads of mixed gamma-neutron radiation (incident neutron to gamma ratio of 0.4) from the AFRRI-TRIGA reactor in a single pulse of short duration (pulse width at half maximum approximately 25 milliseconds).
The solutions were irradiated in stoppered glass test tubes but were not deaer- Figure 2 . Activity of aqueous histamine solutions after 17,300 rads of mixed gamma-neutron irradiation Histamine in plasma solution showed less than 10 percent inactivation even at the highest dose used, 38,000 rads.
IV. DISCUSSION
Sturde and Heitmann found that dried or frozen histamine was insensitive to inactivation by irradiation and concluded that the inactivation of histamine in aqueous solution was due to endogenously formed, radiation-derived hydroxyl radicals.
Since the aqueous solutions used in this study were very dilute, the primary effect of the absorbed energy was decomposition of water in a radical yielding 7 process HOH -H* + OH* and to a lesser extent to the forward or molecular process 2 HOH -2H' + H2O2 • Generally the radicals and molecules formed react preferentially with organic 4 substrate, in this instance, histamine. Histamine inactivation reflected the concentration of free radicals which increased as the dose of ionizing radiation was increased.
The concentration of other organic solutes in plasma far exceeds that of histamine and since the rate of reaction is a function of concentration, the histamine remained relatively unaffected.
V. CONCLUSIONS
Although it is evident by this and other studies that histamine in dilute aqueous solutions is inactivated by ionizing radiation, the lack of inactivation in plasma solutions weakens any conclusion that might be drawn concerning histamine inactivation in vivo playing a role in hemodynamic effects from very high doses of radiation. Dilute solutions of histamine in water and plasma were given 140-to 38,000-rad doses of pulsed mixed gamma-neutron radiation. Histamine activity of the solutions was bioassayed using guinea pig ileum. Inactivation of the histamine in water was apparent at doses of 2000 rads or more; 1.5 jig/ml of histamine in water were completely inactivated by 17,300 rads ,3.0 jig/ml required 33,000 rads. Different concentrations of histamine (1.5 to 2.7 ^ig/ml) receiving the same dose of radiation (17,300 rads) clearly showed an inverse relation between concentration and inactivation. Histamine in plasma showed less than 10 percent inactivation even at the highest dose used, 38,000 rads. 
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